Introduction
Each year, natural disasters are responsible for fatalities and economic losses worldwide with 101 billion USD in economic losses and 7000 fatalities reported for 2014 (SwissRE, 2015) . Even if earthquakes are responsible for most of these fatalities, flash floods and landslides are recognized as a significant source of threat to human lives (SwissRE, 2015) . Jonkman (2005) , in a global assessment of flood-related casualties, showed that flash floods lead to the highest mortality (number of fatalities divided by the number of affected people).
They are also often associated with shallow landslides and geomorphic processes that can increase threat to human lives. Analysis of a global data set of fatalities from non-seismically triggered landslides (Petley, 2012) shows that 2620 fatal landslides were recorded worldwide in the period [2004] [2005] [2006] [2007] [2008] [2009] [2010] , causing a total of 32,322 recorded fatalities. In addition, heavy precipitation events, at the origin of flash floods and shallow landsliding are expected to increase in the future (e.g. Scoccimarro et al., 2015 for a recent study in Europe). Progress in flash floods and landslides understanding, forecasting and warning is therefore still needed to increase to disentangle the complex interactions between hazards, exposure and vulnerability and to increase resilience (Borga et al., 2014) . New data at higher resolution are now available and a number of papers of the present special issue exploit these new data to provide new insights into flash flood and landslides process understanding. Progresses in flash flood and landslide forecasting are also illustrated by several papers which report on various initiatives in different countries. A significant numbers of papers address socio-economic impacts, showing the value of multi-disciplinary approaches (e.g. Ruin et al., 2014) , as advocated in the new Panta Rhei (Montanari et al., 2013) decade of the International Association of Hydrological Sciences.
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Overview of the special issue
This special issue of the Journal of Hydrology entitled "Flash floods, hydro-geomorphic response and risk management" contains 47 papers. Several papers present new insights gained in flash flood and landslide processes understanding based on new data analyses and modeling studies, mainly thanks to data sets with higher space-time resolution. Flash flood and landslide forecasting are also topics of active research. Studies addressing socioeconomic impacts and how they can be related to flash flood physical characteristics are also presented, in relation with new data collection (including historical events) and analyses, often involving pluri-disciplinary teams. Some papers also address risk perception by people.
Several studies also address jointly flash floods and landslides as they are often related. They show how a common appraisal using approaches developed both in geomorphology and hydrology can be complementary.
The papers included into this special issue are organized in four main topics: on flood peak appears to be quite low. An interesting point of this study is that initial soil moisture was derived from satellite data, which is of interest in data scarce areas (see also Tekeli et al., 2016) . 
Conclusions and directions for future researches
The diversity of topics and originality of results presented in this special issue shows that flash flood and landslides studies are areas of active and innovative research. While in the past, the study of hazard, vulnerability and risk were often tackled separately; several papers in this volume show the value of multi-disciplinary approaches to better understand these beginning to use these estimates to forecast the magnitude, specific locations, impacts, and uncertainty associated to flash floods on continental scales. Improved observations from satellite-based and airborne platforms will continue to improve the estimation of rainfall as well as to retrieve hydrologic states such as soil moisture, streamflow, and surface inundation.
The expansion of social media and the emergence of "citizen scientists" provide great capabilities for improving observations of flash flood impacts that can improve the forecast models.
Several of the papers presented in this collection make the best out of scarce data available to validate the hypothesis presented. The number of long term data inventory to verify the emerging approaches is limited. In some cases inventories are not updated anymore because of lack of funding. We think that any of the modelling approaches presented would benefit if the community would spend some more time now on retrieving data for future proof of the innovative concepts that are elaborated.
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